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Naphtho [1 , 2 -b] pyran compound - may be combined with 
polymeric host material, e.g. plastic or glass, to make 
sun-glass lens, ophthalmic lens or window. 
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BASIC ABSTRACT: 

WO 9842693 A UPAB : 19981111 

A naphtho [1 , 2 -b] pyran of formula (I) is claimed, where Rl, R2 = 
unsubstituted, mono-, di- or poly- substituted aryl groups, phenyl and 
naphthyl and heteroaryl group; R5 = linear or branched 1-10 C alkyl, 1-2 0 
C cycloalkyl, 1-20 C bicycloalkyl , 1-2 0 C polycycloalkyl , linear or 
branched 1-10 C perhalo-alkenyl , linear or branched 1-10 C alkenyl, 1-10 C 
alkynyl, linear or branched 1-10 C alkoxy, linear or branched 1-10 C 
alkylthio, linear of branched 1-10 C alkoxy (linear or branched 1-10 C 
alkyl) , linear or branched 1-10 C hydroxyalkyl , linear or branched 1-10 C 
aminoalkyl, aryl, phenyl, heteroaryl, halogen, nitrile, nitro, amino, 
linear or branched 1-2 0 C alkoxy carbonyl, hydroxyl, formyl, acetyl, 
amido, 1-5 C alkyl amido, 1-5 C dialkylamido, aroyl, benzoyl, alkyl 1-5 C 
amino, dialkyl 1-5 C amino, arylamino, diarylamino, aryl 1-5 C alkylamino 
and cyclic amino group, arylsulphinyl , aryl - sulphonyl , aryl sulphonyl, 
linear or branched 1-10 C alkyl sulphonyl, P(O) (O-1-10C alkyl) 2 or is an 
alkenyl function of formula (a) ; Rll and/or R12 and/or R13 = hydrogen (H) 
or R5; R3, R4, R6 , R8 and R10 = H, Rl, R2 or R5 ; and R7 and/or R9 = H or 
an amino group provided than R7 and R9 are not both hydrogen. 

Also claimed is a polymeric host material, e.g. glass or plastic, 
including the above naphtho [1 , 2 -b] pyran . 

USE - The naphtho compounds may be combined with the polymeric host 
material such as plastic or glass to make a window, optical filter, an 
ophthalmic lens or a sun-glass lens (all claimed) . The windows can be used 
for vehicles such as cars, aircraft and ships and for architectural uses 
e.g. windows for homes and for photochromic stained glass windows. 

ADVANTAGE - The compounds show high induced optical density and rapid 
bleaching of the brown, red/brown coloured form. Due to the high induced 
optical density, a smaller amount of the photochromic compound needs to be 
used, which results in reduced costs and a reduction in any undesirable 
colour that the photochromic materials may impart. 
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em. S o c . , C h e m. Co mm un. , 1984, 761 #BB) -^^>^> 0 
1 -1-7 h-^$:ilSt^fcft(:^ h y^jfS#S:ffl^4it ft Tv>& ( 

^rttRfS i95i, 6 , i #bs) o mmm±, hm*tx/ ? ^ (rn * * v> 1 ) 
, mm, h'j7WD»i, »± n?->f k>>->;u 

RjS»ijS*^ffl^e>*t**«if«tJi, ^v-e>, * -> u > & «fc Jt 

fffl i : y -f-jv 2, 2-tf.x (4 h **s7 i — )v) - 9 --t^* v - 2 

H-t7F [1, 2-b] t?7>- 5 -*A>jJ?#^1/~ h 

(a) .x^;v 4-7^h*>'-6- ; t;i'* , Jy-2-t7hx-h 
4 M^XjJVft K (llg, 5 7. 5 mm o 1 ) £ Jrtfn^ 

S-7xf jv (15. 03g, 8 6. 3mmo 1 ) Zfafcj^? S - )U (50cm 3 

) K-mmLtzmmz. ML<m&Ltzi- h »j a.x k (th^A2. 6 4 

g> 1 1 5 mm o 1 ^P>#<b*i7t) J -)V ( 2 5 0 cm 3 ) KfcflfL 

^a^»/> (i&4o-5or) i»i:Ni4 > -c4 5 initio 

0 0 cm 3 ) "CtfJRU HC 1 (2M) +»'U 
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(5X5 0 cm 3 ) -Cfflmt^o E t OAciMttN 

aHCOiTkmm (5X7 5 cm 3 ) "C^ibL^o -£-=b-£*:N a H C O^mM* 
HC 1 (2M) T^^< +*DU #^tt^-fflil^§rB^^JC.^-;u (4X75 
cm 3 ) -^ft&tBLfco &te-£tzE t OA cv§?££*£$! (Na 2 SO*) U L 

^f5<7)*'fe/^-fe<7)a#i3J:O f ^7RB^m^- h 'J (4. 72g, 57. 5m 
mo 1) £4fi7fcSj;$ (10 0cm 3 ) fcfcJHLfcfcftt* 3 BSM«*Lrt: 0 
TfcfcMiTJfrSlLfcl*, ( 1 2 0 0 c m 3 ) T#JRU 1. 5«FM«#^Lfc 
o #feitfc««fe<OH#**^ftaK J: »)JR|fcL, 7K »3 0 0 cra J ) TJ: < 

r«)l#*E t OA c/Mf >i J:tf; ') f h (i&tttft) J&»fcWI&iI& U i 
4 -T-fe 6 — t/i/fry 2 —f-7 h jc- (J&*= 1 4 

. 6g, 3l§iJK* = 19. 7 5 g, 73. 9%, 1 3 5 - 1 3 7 *C (*jE 

*-n ) o 



(b) ^f-JV 4 - Kn*'/- 6 -*^*y y - 2 -t7 fx- h 
«x.^;v 4 -r-fe 6 -^e^* 1 ; y - 2 -^7 h h (12. 0g> 

3 4. 9mmo 1 ) £ «fc Xf*Mi\L± h U *A (8. 4g, 21 Ommo 1 ) 
(2 0 0 c m 3 ) jS J: 0^ * y - ;b (40 c m 3 ) 8 0 - 9 0t 

fc3B*HfiU#Lfco JfriflLfci&ifc**. (7 5 0 cm 3 ) HC1 ( 2 M) 

-C&1aM< L^o ©<b*Lfc»»«[«:E t OA c (5X1 0 0 cm 3 ) "Cttfti 
Lfco -6"t)*^:«ifb«j*fg:*» (Na.SO.) L, LtlfeWSMH^, £ 
C0@#5*#H2 S 0, (&3cm 3 ) £-£tr * 9 J ( 2 0 0 cm 3 ) fc^LT 
5 MIL/;, ^SPLfcig-^t!*:* (9 0 0 c m 3 ) fei^ffiNa HCOj*. 
M (1 0 0 c m 3 ) TWL/c^ EtOAc (6X50cm 3 ) -CjftffiL^o 
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J*fti4&*f&*nN a HC Oi*»* (4X 1 0 0 cm J ) £ «fc XJPfc (10 0 
c m J ) "C^o^o £ft (Nai S 00 LfcEtOAc <7>|&3rK J: »9 #t*§-fe<7) @ 
#£#T, £*t*E t OA c/^*-9->*fc?¥iBflU 4-t>*a*3/ 
-6-*^*V-2-t7 Fx- hfc&fc (JR*=5. Ug, 3gf&I|3I* = 1 
0. Og, 5 1 . 2 96, M&= 231-233. 5 *C (»jE*1*) ) o 



(c) t-f-fr 2, (4-^Kv'7i-JV) - 9 y - 2 

H-t7h [1, 2-b] fef? >- 5 -AM'tyV- .h 

4 - Kn#-> - 6 - 'J / - 2 - t 7 fx- h (1. Og, 3 

5mmo 1 ) $$£0*1 , 1 -v (4-^^->7i-JI/) ~fu -f- 2 ->f V - 1 
^ (0. 94g> 3. 5rarao I) «t47J^t (/n-^T^l) ( 
5. Og) mtJf^x> (4 5 cm 5 ) 0 0*IW« 

tTto J&a?L7t:»ift«:*aU 7JV5tl-E tOAc (2 0 0 cm') T~J: < ft 
o£ 0 ^^^ii^^TKBS'fb-^ h 'J *j ^AMffli (2M, 2 x 5 0 c m J ) 
7K (10 0cm 3 ) < ifcofco §£$i (Na^SOO LtE t O A c <7?Bfc*K 

j: >9^^#t. *±-e3 5%e t o a c /^**y >*mmmt LXm 

l>T777->l^D7f^77^ — tc ^H-fe<^@#$-#^o EtOAc/ 

* if ^ J: *K **\»' 2, 2-t*x (4 -y h^r->-7^^;v) 

-9- ; t^*Vy-2H-t7h [1, 2-b] fc?7>- 5 -j&Jl/tf+S'l^ > 
(JEfi=0. 2 8g,I^HZt=l. 8 7g, 15%, »jS=15 3. 5 
- 1 5 5 *C tfSjE-t-f) ) o 
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H-t7f'[l, 2-b] kf5 >- 5 yk- K Suft- 19 3-19 




g!l 3 : ^ 'f-JV 2, 2-fcf;*. (4 f+y7iiJU) -9-y^fJV75; 
-2H-t7h [1, 2-b] e?>-5-AWy^h, = 16 8- 




gfl 4 11, l l-/ (4-^ r->7i- ^) l 

H-t'vy [2, 3-b] * *^7- Jl/- 8 - U -> V- Y 

(a) i -r-fe h^y- 9 ^/i/jfr/i//*!/-*- 3 - # ;i/>K*-> 



^2 0 0 1-5 18926 



l->f;K>K-il'-3-*W^v'7;i/ft:K (10. 17g, 6 3. 9 
mmo 1 ) &Zlfx^9&. :t j3-m> (11. 7 g, 67. lmmo 1) 

(50cm 1 ) ^mmLtzmm*. ML < fflfc Ltzf- HJAxh^-> K 
(th'J"JA2. 9 3 g, 1 2 8 mm o 1 frhfthtlfc) 9 J - )V ( 3 

0 0 cm 1 ) KmffiLtzM.it>^ ($)4 0-5 0*0 2 4 5 ft frifTm 

£<^RM^£ft#Jc7)#:*ic7>*tj 1 /5 K*£<=> L, #^tt7ttt^i'5:^ 3 Sr7K. (7 
0 0 cm 3 ) T?#«IL, *HC 1 -C&fcaKBMfrffcU #?»itfc— 
SifJl' (5 x 1 0 0 cm 3 ) -Cfc&aiLfco #te*fcE t OA c fftffi^SrTK (1 
0 0 cm 3 ) Tffi^ (Na^OO U LTil^gfeoSft^/; 



TITERS'** .fctfllMtft*-*- h 'J •> A ( 5 . 24g> 63. 9mmol)£$2: 
TkM (9 0cm 3 ) C»»L*:»**3H»Ha*Lfc 0 i^^tMi-Cft- 
*PL7t^> ( 1 5 0 0 c m 3 ) "C#f?Lx 1. 5 B#M^# Lfc 0 »fc*Ufc#H* 
fe<^H#*^%jiK«t JjlK^L, * (&5 0 0 cm 3 ) -C«fc <ftv>, JR$£Lfc 



•f-JV 1 -T-b 9 Mf-*- 3 -*/U>Jf*5/W- 

(JE*=6. 2 g , Sf&JR* = 1 9 . 9g, 3 2. 6%, M=12 3-12 5 



o 




(b) 1 - t K n + - 9 - ^ f A ju^'V - ^ - 3 - * ^ •> 1/ 
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1 -T-fc 9 - **}-n>il frJ^f—fi/- 3 - # JV**3r-> h ( 

5. 4 3 g > Ummol) J3i CFjJOfcffc:*- h'J^A (3. 48g, 87mmo 
1 ) (15 0cm*) J -)\> (40 c m') L*r»*Sr 8 0 

-9 0T3K3i$Mfiy$Ljfc o »»Lfci«** (4 0 0 cm') a&HC 
I -eftS^<®tt-fbL7to E t OA c (5x75cm') 

#fco £<0@<ffc£«H 2 S 0« (jftl cm') £#?>^y-;P (10 0 

cm') KS»UT4«Pim«Lfc. (5 0 0 cm 3 ) T#3R 

U, E t OA c (4 x 5 0 cm') tHIBLfc, £"fc>-£rt:jftaJiy£f&ft]N a HC 
Oi^cjfFSE (2 x l o 0 c m') «t (10 0 cm*) "Cifeofco S£4£ (N a* 
SOO LfcE t 0 A c OI&^KJ: «9«MS-fe<*>H#:£|§T> iWEtOAc/ 
^^•9->'^t)ff*SII L, ^•f-JU l-tFn*y-9-^fJ^Jl/A7-Jl/-3 
-#;l/***vl'- (1&*=3. 3 7 g, S!&J|X*= 4. 4 5g, 7 5. 
7 %> 204-206. 5 *C (ttjE-fri*) ) o 




(c) 1.1, 1 1 - v (4 -jK h Zc's? - 2 -2<f-)V- 1 1 

H-f5^ [2, 3-b] *^/<^JU- 8 h 

l - k Kn+->- 9 - ^f A'**^/-*- 3 -*>usK4f -> I'- h ( 
1. Og, 3. 9mmo 1) jsJitfl, 1 -SM4-* K->7x^jl/) 7"n/ 
- 2 — f >- l ( l . 0 5 g, 3 . 9mmo 1 ) 4r«ttTJW'5 (/n 

y * ^ > 1 ) (4. 0g) ^tnf^V (4 5 cm') fciSWLfci&Jfc* 
3 5 9-BliL/;, »*PUfc»»**ilL, T^S^SrE t OA c ( 2 0 0 cm 
') -ej: <i5fco* 0 *«<&*i§7ff«:7fc8Hfc?- h U^AtKv§?K (2M, 2 x 5 0 c 
m') isX&fr ( 1 0 0 c m') "CJ: <ftorfr 0 (NaiSOO LfcE t OA 
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c^BfcirKJ: y)M*'&X, *it2 5%E t OA c/^*-9->£v§3| 

t 0 A c /^^y-yfrhVft&^BKX «9> 11, 11-7 

•>7x^^) - l l H-k'y^ [2, 3-b] *;w<y-ju-8- 

(]&«= 1 . lOg, Sf&J|Xfi = 1 . 9 8 g, 5 5. 5 
96, i&,&= 185. 5-188. 0*0 (»iE*"f) ) o 




£fl_5_: 2, 2->* (4-^f*->7x^^) -2H-^>7 [b] f 

x; [2, 3-h] [1] ^> , yt;'7>'-5-*mv'l/-h 

(a) ^^-JV 1 -fc Kn^->y*A*>>/ft7i7 >- 3 -# Ji>i£**sV*- Y 
l-7-tF^>'yA'>>/f^7i>-3-Amv'l/-f (12. 
8g, 40. 7 mm o 1 ) £ <t CftfcBMb^ h 'J >> A (8. 1 4 g , 203. 6m 
mo 1 ) £7ft ( 2 0 0 c m 3 ) £ Jrtf^y (50 c m 3 ) fciF#LfcigiK* 
8 0-9 OtC 3B*W«i$ Lfco (6 0 0 cm 3 ) fc&r, ft 

HC 1 -C}tti<®ML^o #&*LfcJgi5i££E tOAc (5 X 7 5 c m 3 ) 
-CfflffiLfco Hi Hi (NaiSOO U §*LT<Sfewl#*i 

£o ^SteSrftH; SO. (ft 1 . 5cm 3 ) £-£tf^ ^7 - (150cm 5 ) 

Kmmvx 6i%mMffiLtzo iMpu^a-fr***. (700 cm 3 ) -c^u^m 

, EtOAc (5X5 0 cm 3 ) "CHitB L£<> J* ffifcfcffcffiN a HC Oi 

(3 x l 0 0 c m 3 ) (10 0cm 3 ) -Cgfeofc 0 |g*S (Na* S 

O.) LtE t O A c J: Iti*EtOAc/A 

^^1^- (JK*=6. 07g, Sf&I|2* = 10. 5 1 g. 5 8%, It 

,#,= 2 3 1. 5 - 2 3 4 r (»jE*r) ) . 
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(b) 2, 2->* (4-^h^f->7s-JW -2H-^>y [b] f 

J^y [2, 3-h] [1] ^>Vkf5>-5-*^*' ; ¥>'U-h 

y^-;u 1 - t K O - y ^ > 7f t 7 x y > - 3 - * JW**^ ■> 1/ - f (1 
. Og, 3. 87mmol) iWl, 1 - v ( 4 - ;* h *z/y 7"n7* 
- 2 ->f >- 1 ( 1 . 0 4 g, 3 . 8 7 mm o 1 ) SrK'&TJU? ^ (:/ 

B^^l) (4. Og) mtSFJl'i^ (4 5cm') K»J»Lfc»« 
£2 OMI'IU:. ?&*P Lfc<§?££ * & U TfrZ-ftE t OA c ( 2 0 0 c 
m J ) "CJ: <ftofc 0 ^©iajftS-^K-fb^h 'J^A**«[ (2M, 2X50 
c m 3 ) (10 0c m 3 ) "C«fc <«feofc 0 (Na: S O*) LtzE t O 

A c <DV&£K£ W8fe^@ftS:^t 0 PhMe/EtOA c >frh<D 
Wffiik^**) , ff-fr 2, 2-y (4-n*y7i^) -2H-^^/[ 
b] f-x-J [2, 3-h] [1] ^> ytT 7 >- 5 -fJ Y &&tz ( 

JK«=1. 0 1 g. S|&JK*= 1 . 9 7g> 5 1. 2%, a*= 2 0 5. 5 -2 
0 7 *C (»IE*1* ) ) o 




JtjgfflJ 1 : 9-^h*y-2, 2 -tf A (4 Y**s?x.=.)V) - 

2H-t7f [1, 2-b] \Z7y-5-lJ)Vtf**yV-Y 

(a) xf* 4-T-trh^v'-6-y h*5/-2-f-7 Fx- h 
ffitzKM^Ltzp -T-XTfl'TK K (2 0 g, 14 6. 9 mm o 1 ) *3 <fc XJF 
3/N^gf->'o.^-;u (3 8. 4g> 2 2 0. 3 mm o 1 ) Sr&tTR-x.* y - ;p (5 0 



(21) ®m.Z 0 0 1 -5 1 8 9 2 6 

cm 3 ) KmrnLtz-mifcz, mv<tstWLtz-rhv^^h^^v (^mj*a6 

. 7 5 g, 293. 8 mmol frh&htltz) £«R7jCJ. 9 J - ;b (4 5 0 cm 3 
) KmMLtzS.^ (»4 0 - 5 0t) ^^N2«f T4 5^»tTTgTLTlJ[I 

0 0 cm 3 ) ffcffiU &HC 1 att-ftU »e>*tfc-fflfi-fr«j*tt 

g.x^;p (5X 1 0 0 cm 3 ) -CjftitiL^o -fr*>*<:E t OAci»*ftfDN a 
HC0i*»» (6X 1 0 0 cm 3 ) -rfflffiLfco #fetfcNaHCO.*»at 
iHC 1 Kttft U S^fc-ffll^i^ftSifJV (4 x 1 0 0 c 

m 3 ) -CWitBUfco t OAc (Na: S 0*) U -|g*LT 

it-fe * * *» fc« 

1fttonn&<DtA& £ imMftWLi- h V * J* (12. 0 5g> 146. 9mmo 
1) (18 0cm 3 ) fc*»Lfc***3*Wjl*Lfc. 

Sfii^JJUft, Tic ( 2 0 0 0 c m 3 ) TMMHU 1. 5 B#M«y$L*:o # 
?>Kfc«ifeOl#*ltS%lC «t ») JfcfcU 7k (f35 0 0 cm ! ) <«fe^ 

iOB#*E t OA c/^t>*J:0 , y ') ? h (*S14#t) *fc?¥iBiBU a: 
f-fc 4 -T-fc h^r->- 6 -* h^v-2-t7fi- h (JK* = 2 1 . 

2 g, H^JK*=4 2. 3 5 g, 5 0%, 103. 5-104. 5 *C (ffi 

m-t-r) ) o 



OAc 




(b) *<f-A> 4 - Kn 3f ~> - 6 - * h 2 -t7 h^- h 

4-7'feh+->-6-> h^>'-2-t7hx-f (3. 0 g, 10 
4mmo 1 ) £ iXfiaWJc-i- h'J^A (2. 5 g. 62. 5mmo 1 ) £zk. (6 
0 c m 3 ) J (15cm 3 ) KiWSILfciFfft* 8 0 - 9 0*CK 3 B# 

M«#Lfc 0 fciPL (4 0 0 cm 3 ) IHC 1 "CftjftaK » 
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1*HtLfco ®htlfcmmWi*E t OA c (5X7 5 cm 5 ) Tfflas Lfco 

H* S04 (#jl cm 3 ) J -)V (5 0 cm 5 ) Ky§f#LT 4 BtKMSit L 

£0 *£*PL*:2I-£^£7j<. (5 0 0 cm 5 ) "C^&rf? EtOAc (4X50cm 5 
) -CtttB Lfco -^fe-fr^ttltb^^l&filN a HC037K/§^ (2 x 1 0 0 c m 5 ) & 
J: C^tJc ( 1 0 0 c m 5 ) t?gfeo^ 0 (N a* S 0«) UEtOAc 
«fc l9^-fe<7)@#?r#T> ClftfcE t OA c/^^tf^WISJlU 
4-kFn^V-6-> ^->-2-t7hx- h£#?t (JRS= 1. 63g, 
g^JKfi = 2 . 41g, 6 8%. 1 9 3 - 1 9 5*C (MjE-^-f) ) 0 



(c) 9-*Y*z/-2, 2-tfT. (4 Y*z/7 - 2H 

-t7h [1, 2-b] \i*7V- b-U )V#*z/V- Y 

4-t Kn^->-6-^ h^y-2-t7 hx- h (1. 0g, 43 
mm 0 1 ) &£Xf 1 , 1 -5M4 h^r->-7^— ;w) -fu-f— 2 — f > — 1 — 
sfr-/u ( 1 . 16g, 4. 3 mm o 1 ) £R14y ^ (^n y 1 ) (4 

. 0 g) mtSh^x> (4 5cm 5 ) »w*»Lfc***4 
o ^3flLfc«f?K*%iftU» 7;v5t$:EtOAc (200cm 5 ) "CJ: <&o*r 

o G&v>bm&L*jk.mki- y vv^fcrnm (2m, 2x50cm 5 ) & ( 

10 0cm 5 ) "CJ: <m^tzo (N a 2 S 00 L£E t OA c 

kx »9ffi^#-c, »r*LSr>";*±-^2 5%e t o Ac /^*4r>*mmmt lt 

ffli/>t7 7'r>a^Dv ^77^f -KaWt, $SSt'feOH'ft:£f§fco E t OA c 
^ j&> A <fc I? „ 9-p<h*v-2, 2-fcf*(4-;>< 

Ky7xiJW -2H-^7h [1, 2-b] - S - J] )VK*z/V- Y 

*'&tz (JKfi=0. 7 9 g. SI&IK«=2. 0 8 g> 3 8%. 11 & = 16 2.5 
-16 4. 0*0 (WiE-fri*) ) o 



OH 
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